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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-3, 6-8,1 1-13, 15-17, 19 and 21-25, 27, 29-38 and 43 are rejected under 
35 U.S.C. 103(a) as being unpatentable over Perry et al. (U.S. Pat. No. 4581712) in 
view of Stafford et al. (U.S. Pat. No. 4710064), Fisher, Jr. et al. (U.S. Pat. No. 4604706) 
and Stankus et al. (U.S. Pat. No. 5542788). 

Perry et al. teach an apparatus and method for monitoring the dynamic loading 
rate on support systems used in an underground mine to withstand abutment pressure 
(see abstract; col. 1, lines 40-57; lines 65-68 and col. 2, lines 1-2), comprising: at least 
one load sensing device adapted to be coupled to one or more of the support systems 
used in the underground mine (col. 2, lines 27-42; col. 3, lines 58-68 and col. 4, lines 1- 
4); a programmable controller for processing support system loading information 
received from said at least one load sensing device (col. 2, lines 43-68; col. 3, lines 14- 
20 and col. 4, lines 5-23); and a printer that prints out reports generated by said 
programmable controller to provide warning indications used as an aid in determining 
when to install additional support systems and alert miners of dangerous loading 
conditions on the support systems (col. 3, lines 21-57; col. 5, lines 60-66 and col. 6, 
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lines 3-7). Perry et al. further teach that: said load sensing device comprises a pressure 
transducer (col. 4, lines 52-59); said programmable controller comprises an embedded 
microprocessor (col. 5, lines 40-59); said programmable controller identifies and 
calculates loading rate changes on said load sensing device installed on the support 
systems (col. 1, lines 40-57; lines 65-68 and col. 2, lines 58-68); said programmable 
controller is programmed to sequentially generate a warning report as the loading rate 
increases on the support systems (col. 3, lines 21-57). Perry et al. further teach: 
providing timely warning indications directly to the miners through the use of alarm 
indicators, including audible alarm indicators (col. 1, lines 15-27; col. 5, lines 60-66 and 
col. 6, lines 3-7); the means for determining support system loading information is 
programmable (col. 2, lines 43-68; col. 3, lines 14-20 and col. 4, lines 5-23); and the 
determining is performed by a programmable controller (col. 2, lines 43-68; col. 3, lines 
14-20 and col. 4, lines 5-23). Perry et al. further teach: at least one sensory indicator 
indicating safe conditions in the underground mine (col. 3, lines 21-57; col. 5, lines 60- 
66 and col. 6, lines 3-7); one or more computer-readable media comprising computer- 
executable instructions for performing said method (col. 2, lines 43-57); the 
programmable controller comprises a communications interface operable to receive 
values for controlling the sensory indicators (col. 2, lines 43-57); the means for 
activating sensory warning indicators is operable to receive a value via a 
communications interface means, and the value affects under what conditions the 
sensory warning indicators are activated (cols. 2-3, lines 43-57; col. 5, lines 60-66 and 
col. 6, lines 3-7); setting a value received via a communications interface, wherein the 
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value affects activation of one or more sensory warning indicators (cols. 2-3, lines 58-4 
and col. 3, lines 21-40); said programmable controller is operable to set programmable 
values based at least on part on the loading conditions on the support systems (cols. 2- 
3, lines 43-4, col. 3, lines 21-40 and col. 4, lines 5-23). The teachings of Perry et al. 
further include means for indicating safe mining conditions (col. 3, lines 21-57; col. 5, 
lines 60-66 and col. 6, lines 3-7). 

Perry et al. do not mention explicitly: said support systems are systems of a 
mobile roof support unit; reporting real-time analysis on the sensed data directly to the 
miners through the use of sensor indicators located in the vicinity of said at least one 
load sensing device and controlled by said programming controller. The Perry 
apparatus and method neither mention explicitly: said load sensing device is mounted 
with the underground mine support systems; said plurality of sensory indicators 
comprise audible alarm indicators; and said mobile roof support unit comprises a mobile 
retreat mining unit with a plurality of hydraulic cylinder support systems, crawler tracks, 
and a canopy, said mining unit used to withstand the abutment pressure of the 
underground mine. 

Stafford et al. disclose a mobile mine-roof support unit and method of 
implementation, and teach: at least one load sensing device being adapted to be 
coupled to one or more of the support systems of the mobile support unit to monitor the 
dynamic loading rate on the support systems of said mobile roof support unit, and 
alerting miners of dangerous loading conditions on the support systems during mining 
operations (col. 3, lines 50-67; col. 4, lines 1-51; col. 22, lines 62-67 and col. 23, lines 1- 
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1 3). The teaching of Stafford et al. also includes: said mobile roof support unit 
comprises a mobile retreat mining unit with a plurality of hydraulic cylinder support 
systems, crawler tracks, and a canopy, said mining unit is used to withstand the 
abutment pressure of the underground mine (Fig. 1 and col. 6, lines 34-67 and col. 7, 
lines 1-8 and lines 36-57). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine the teaching of Stafford et al. with the invention of Perry 
et al. in order to provide a mobile mine-roof support unit with an improved safety 
monitoring system for alerting miners of dangerous loading conditions on the support 
systems during mining operations on a real-time basis (Stafford et al., Abstract; and 
Perry et al., Abstract). 

Fisher, Jr. et al. disclose an apparatus for failure prediction of earth structures, 
and teach: reporting real-time analysis on the sensed data directly to the miners through 
the use of sensor indicators located in the vicinity of said at least one load sensing 
device and controlled by said programming controller (col. 3, lines 29-37, lines 47-60; 
col. 4, lines 5-12, lines 30-39; col. 5, lines 65-68; col. 6, lines 1-4; col. 14, lines 29-45; 
col. 15, lines 3-13; col. 16, lines 54-68 and col. 17, lines 1-10). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to include the Fisher, Jr. et al. alarm indicators in the Perry system 
in order to alert miners directly of any on-going development of for any hazardous mine 
conditions or damage to the equipment within the mine through visual or audio 
indicators located in the vicinity of the sensing device. (Fisher, Jr. et al., abstract). 
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Stankus et al. disclose a method and apparatus for real-time monitoring mine 
roof support systems (see abstract; col. 4, lines 3-12; col. 16, lines 20-29; col. 19, lines 
34-40 and col. 20, lines 47-52), and teaches: said load sensing device is mounted with 
the underground mine support systems (col. 4, lines 34-40; col. 4, lines 60-68; col. 5, 
lines 30-35 and lines 38-42). 

It would have been obvious to include the teaching of Stankus load sensing 
device in the Perry apparatus in order to measure and record the load pressures 
exerted on the roof support device and identify the areas of maximum pressure in the 
mining operation in real time (Stankus et al., col. 4, lines 3-12). 
3. Claims 9-10, 14, 18, 20, 26, 28, 39, 40 and 44 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Perry et al. in view of Stafford et al., Fisher, Jr. et al. 
and Stankus et al., as applied to claims 1,7,12,1 5-1 7, 25 and 27 above, and further in 
view of Scott et al. (U.S. Pat. No. 4480480). 

Perry et al., Stafford et al., Fisher, Jr. et al. and Stankus et al. teach a method 
and apparatus that includes the subject matter discussed above except that: said 
plurality of sensory indicators comprise various color visual indicators including 
multicolor strobes, light-emitting diodes (LEDs), fluorescent visual indicators and the 
like; said programmable controller is programmed to sequentially report the increases of 
loading rate through different color lights; the load sensing device is welded onto the 
support systems during installation. 

Scott et al. disclose a system and method for assessing the effect of a loading 
acting on a structure which teach the use of visual indicators to display output results 
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(col. 30, lines 26-36 and col. 18, lines 44-63;). Scott et al. further teach a way to install a 
load sensing device by welding it onto the support systems (col. 14, lines 58-64;). 

It is obvious to one having ordinary skill in the art at the time the invention was 
made that various color visual indicators including multicolor strobes, light-emitting 
diodes (LEDs), fluorescent visual indicators, green light are well known in the art. It 
would have been obvious to one having ordinary skill in the art to include the teachings 
of Scott visual indicators and load sensor installation technique in the combination of 
Perry et al., Stafford et al., Fisher and Stankus in order to monitor the loading rate on 
the mine support systems more accurately and alert miners of dangerous loading 
conditions more effectively. 

5. Claims 41 and 42 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Perry et al. in view of Stafford et al., Fisher, Jr. et al. and Stankus et al., as applied to 
claims 1 above, and further in view of Marion (U.S. Pat. No. 4979780). 

Perry et al., Stafford et al., Fisher, Jr. et al. and Stankus et al. teach a method 
and apparatus that includes the subject matter discussed above except that: said 
mobile roof support unit is operable to support a mine roof during pillar extraction 
carried out in retreat pillar mining operations. 

Marion teaches a mobile roof support unit which is operable to support a mine 
roof during pillar extraction, carried out in retreat pillar mining operations (col. 6, lines 
16-48; col. 7, lines 24-60 and col. 10, lines 21-35). 

It would have been obvious to include the teaching of Marion in the combination 
of Perry et al., Stafford et al., Fisher, Jr. et al. and Stankus et al. in order to provide a 
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mining safety monitoring system to a roof support unit operable to support a mine roof 
during pillar extraction (Marion, col. 1, lines 14-25 and lines 63-67 and col. 2, lines 1-7). 
6. Claim 45 is rejected under 35 U.S.C. 103(a) as being unpatentable over Perry et 
al. (U.S. Pat. No. 4581712) in view of Stafford et al. (U.S. Pat. No. 4710064), Fisher, Jr. 
et al. (U.S. Pat. No. 4604706), Stankus et al. (U.S. Pat. No. 5542788) and Marion (U.S. 
Pat. No. 4979780). 

Perry et al. teach an apparatus and method for monitoring the dynamic loading 
rate on support systems used in an underground mine to withstand abutment pressure 
(see abstract; col. 1, lines 40-57; lines 65-68 and col. 2, lines 1-2), comprising: at least 
one load sensing device adapted to be coupled to one or more of the support systems 
used in the underground mine (col. 2, lines 27-42; col. 3, lines 58-68 and col. 4, lines 1- 
4); a programmable controller for processing support system loading information 
received from said at least one load sensing device (col. 2, lines 43-68; col. 3, lines 14- 
20 and col, 4, lines 5-23); and a printer that prints out reports generated by said 
programmable controller to provide warning indications used as an aid in determining 
when to install additional support systems and alert miners of dangerous loading 
conditions on the support systems (col. 3, lines 21-57; col. 5, lines 60-66 and col. 6, 
lines 3-7). 

Perry et al. do not mention explicitly: said support systems are systems of a 
mobile roof support unit; said unit is operable to support a mine roof during retreat pillar 
mining operations, reporting real-time analysis on the sensed data directly to the miners 
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through the use of a plurality of sensor indicators located in the vicinity of said at least 
one load sensing device and controlled by said programming controller. 

Stafford et al. disclose a mobile mine-roof support unit and method of 
implementation, and teach: at least one load sensing device being adapted to be 
coupled to one or more of the support systems of the mobile support unit to monitor the 
dynamic loading rate on the support systems of said mobile roof support unit, and 
alerting miners of dangerous loading conditions on the support systems during mining 
operations (col. 3, lines 50-67; col. 4, lines 1-51; col. 22, lines 62-67 and col. 23, lines 1- 
13). The teaching of Stafford et al. also includes: said mobile roof support unit 
comprises a mobile retreat mining unit with a plurality of hydraulic cylinder support 
systems, crawler tracks, and a canopy, said mining unit is used to withstand the 
abutment pressure of the underground mine (Fig. 1 and col. 6, lines 34-67 and col. 7, 
lines 1-8 and lines 36-57). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to combine the teaching of Stafford et al. with the invention of Perry 
et al. in order to provide a mobile mine-roof support unit with an improved safety 
monitoring system for alerting miners of dangerous loading conditions on the support 
systems during mining operations on a real-time basis (Stafford et al., Abstract; and 
Perry et al., Abstract). 

Fisher, Jr. et al. disclose an apparatus for failure prediction of earth structures, 
and teach: reporting real-time analysis on the sensed data directly to the miners through 
the use of sensor indicators located in the vicinity of said at least one load sensing 
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device and controlled by said programming controller (col. 3, lines 29-37, lines 47-60; 
col. 4, lines 5-12, lines 30-39; col. 5, lines 65-68; col. 6, lines 1-4; col. 14, lines 29-45; 
col. 15, lines 3-13; col. 16, lines 54-68 and col. 17, lines 1-10). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to include the Fisher, Jr. et al. alarm indicators in the Perry system 
in order to alert miners directly of any on-going development of for any hazardous mine 
conditions or damage to the equipment within the mine through visual or audio 
indicators located in the vicinity of the sensing device (Fisher, Jr. et al., abstract). 

Stankus et al. disclose a method and apparatus for real-time monitoring mine 
roof support systems (see abstract; col. 4, lines 3-12; col. 16, lines 20-29; col. 19, lines 
34-40 and col. 20, lines 47-52), and teaches: said load sensing device is mounted with 
the underground mine support systems (col. 4, lines 34-40; col. 4, lines 60-68; col. 5, 
lines 30-35 and lines 38-42). 

It would have been obvious to include the teaching of Stankus load sensing 
device in the Perry apparatus in order to measure and record the load pressures 
exerted on the roof support device and identify the areas of maximum pressure in the 
mining operation in real time (Stankus et al., col. 4, lines 3-12). 

Marion teaches a mobile roof support unit which is operable to support a mine 
roof during pillar extraction, carried out in retreat pillar mining operations (col. 6, lines 
16-48; col. 7, lines 24-60 and col. 10, lines 21-35). 

It would have been obvious to include the teaching of Marion in the combination 
of Perry et al., Stafford et al., Fisher, Jr. et al. and Stankus et al. in order to provide a 
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mining safety monitoring system to a roof support unit operable to support a mine roof 
during pillar extraction (Marion, col. 1, lines 14-25 and lines 63-67 and col. 2, lines 1-7). 

Response to Arguments 

7. Applicants' arguments with respect to claims 1-3, 6-45 dated October 4, 2004 
have been considered but are moot in view of the new ground(s) of rejection. 

Claims 1-3, 6-45 are rejected as new art references (U.S. Pat. No. 4710064 to 
Stafford et al.; and U.S. Pat. No. 4979780 to Marion) have been found to teach the 
limitations argued by the Applicants. Detailed responses are given in sections 2-6 as set 
forth above in this Office Action. 

Contact Information 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Xiuqin Sun whose telephone number is (571)272-2280. 
The examiner can normally be reached on 6:30am-4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Barlow can be reached on (571)272-2269. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
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tUervisoryPitentExaminer 
Technology Center 2800 




